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Abstract We compiled the radio, optical, and X-ray data of blazars from the Sloan Digital 
Sky Survey (SDSS) database, and presented the distribution of luminosities and broad 
band spectral indices. The distribution of luminosities shows that the averaged luminosity 
of flat-spectral radio quasars (FSRQs) is larger than that of BL Lacs objects. On the other 
hand, the broad band spectral energy distribution reveals that FSRQs and low energy 
peaked BL Lac objects (LBLs) objects have similar spectral properties, but high energy 
peaked BL Lac objects (HBLs) have a distinct spectral property. This may be due to that 
different subclasses of blazars have different intrinsic environments and are at different 
cooling levels. Even so, a unified scheme also is revealed from the color-color diagram, 
which hints that there are similar physical processes operating in all objects under a range 
of intrinsic physical conditions or beaming parameter. 

Key words: Galaxies: active; BL Lacertae objects:general; Galaxies: fundamental pa¬ 
rameters; Quasars: general 


1 INTRODUCTION 


Blazars are a subset of active galactic nuclei (AGNs) with strong emission at all wavelengths. They 
are the brightest and most variable high energy sources among AGNs, and have continuous spectral 
energy distributions (SEDs). The continuum emission in balzars is thought to be from a relativistic jet 
oriented close to the observer and emanating from the vicinity of a black hole Ster08,Ghis86. The SEDs 
of blazars are characterized by a universal two-bump structure: one in the IR to UV band, another in 
the MeV-GeV band. The synchrotron radiation in a relativistic beamed jet is responsible for the lower- 
energy peak, wh ile the high-energy 7 -ray emission is produced by the inverse Compton mechanism 
dSambruna et all 1 1996t) . Generally, blazars can be divided into two subclasses, the BL Lacertae (BL 
Lacs) object and the flat spectrum radio quasars (FSRQs). The main difference between these two classes 
is their emission lines: BL Lacs objects are characterized by the lack of strong emission lines (equivalent 
widt h < 5 A , while FSRQs have strong broad emission lines with the similar strength of normal quasars 
dScarna & Falomolll997 ). 

Based on the synchrotron emission peak energy frequency, BL Lacs objects can be di- 
vided into ’’High en e rgy peaked BL Lac s ” (HBLs) and ’’Low e nergy peaked BL La cs” (LBLs) 
dPadovani & Giommii. 1 1 99.4 iGiommi et all 1 1 9951 ) . iMei et all d2002l) and iMa et alJ d2007l) found that 


the two subclasses of BL Lacs objects can be distinguished by the peak frequen cies HBLs have 

logv pea k > 14.7, while LBLs have logi/ pea k < 14.7. In addition. iPadovani & Giommii d 19951) found 






























2 


H. Z. Li et al. 


-2 


that LBLs and HBLs can also be divided by using the ratio of X-ray flux at 1 keV (in units of erg cm 
s -1 ) to 5 GHz radio flux density (in units of Janskys). The criterion is f x /f r ~ 10 -11 , corresponding to 
the broad band spectral index (from radio 5 GHz to X-ray 1 keV) a rx ~ 0.75. HBLs haye the broad band 
spectral index of a rx < 0.75, and LBLs have the spectra l index of a rx >0.75 dGiommi et al.L fl995l: 
iMa et all 120071 iMei etal.l l2002t lUrrv & Padovanil 1 1 9951) . For two different subclasses of BL Lacs ob 
jects, the SEDs have been investigated by a number of authors (e.g ., Bao et all 20081: Chen et all 200' 
Padovani & Giommi^ 19951 iGiommi et all Il990t iNieppola et all 120061) . Padovani & Giommi ( 19951 


and Giommi et al. ( 1990h fo und that two subclasses occupy different regions on the a ro - a ox plane. 
IPadovani & Giommil ( 19951) also found there exist the correlations between the minimum soft X-ray 
flux and the radio flux, and also the correlations between radio and optical fluxes for the subsample of 
HBLs, but not for that of LBLs. iNieppola et al.l l2006i ) found that there is a negative correlation between 
the luminosity and the synchrotron peak frequency v npn .h a t radio and optica l ba nd, whereas the c orrela- 
tion turns slightly positive in X-ray (INieppola et alj 2006b. iFan et al.l (12012l) an d lLvu et all (120141) found 
that HBLs have different properties from LBLs. Yan et al.l ( 20141) found that the one-zone synchrotron 
self-Compton (SSC)_model can successfully fit the SEDs of HBLs, but fails to explain the SEDs of 
LBLs. In addition. lBao et all d2008l) found that two subclasses of BL Lacs objects are unified. 

BL Lacs objects and FSRQs are grouped together under the denomination of blazars, which elim¬ 
inates the somewhat ambiguous issue of strength of the emission lines as a classification criterion. 
However, there are some differences in the individual emission properties among different blazar sub¬ 
classes. The relationship among different kinds of balzars can promote our perception of the fundamen¬ 
tal properties of blazars. Therefore, it is imperative to investigate the connection among FSRQs, LBLs, 
and HBLs. 

The relat ionship between of BL Lacs objec t s and FSRQs has been discussed by a number of 
authors (e.g., Comastri et all 19971: Fossati etafl 1998b IGhisellini etafl 19981 20091: Li et all l2010t 


ISambruna et all 1996 : Xie et al. . 200 lT 2003T 2004 . 2006i 2007^2008T Zheng et al.l 120071) . who assem¬ 

bled the SED of many radio, X-ray, and 7 -ray selected blazars. Fossati et al. d 1998b studied the SEDs of 
a combined blazar sample, and found that the SEDs properties of these subclasses present a remarkable 
continuity and a systematic trend as a function of source luminosity, which suggests that the parame¬ 
ter de scrib ing the blazar continua is likely to be the source luminosity. Based on the first Fermi sample, 
IGhisellini et al.ld2009l) f ound that FSRQs and BL Lacs objects occupy separate regions, and obey a spec¬ 
tral sequence. However, Anton&Brownd d2005l) found that there ar e selection effects for the ’’blazars 
sequence” reported bv lFossati et al.l ( 1998b and Ghisellini et al.ldl998l) . So me literatures show that HBLs 
have different properties from FSRQs , but LBLs are similar to FS RQ s (e.g. Chen eUfl^ 2013UFan et all 
|20 1 2bI lT et al.l 120101:iLvu et al.L 12014b . However. iLi et al.lj 2010b and Chen et al. ( 2013 ) also found that 
their whole sample suggest the unified scheme of blazars. IComastri et al.l ( 1997 ) discovered that there is 
a significant anticorrelation between X-ray and 7 -ray spectral indices, and also between the broadband 
spectral indices a ro and a™ of B L Lacs o bjects and FSRQs. The correlation between the broadband 
spectral indices obtained by IComastri et al.l d 19971) implied that there is a different shape in overall en- 
ergy d istri butions from radi o to 7 -ray energies between BL Lacs objects and FSROs. lSambruna et al.l 
d 1996b and lXie et al.l (i2003b found that three kinds of blazars have different SEDs, but follow a contin¬ 
uous spectral sequence. 

In this paper, we will study the distributions of luminosities and the radio-optical-X-ray SEDs of 
SDSS blazars, and connections among LBLs, HBLs, and FSRQs. A detailed explanation of the sample 
is given in Sec. 2. The distributions of luminosity are presented in Sec. 3. The broad band spectral energy 
distribution is given in Sec. 4. In Sec 5, discussions and conclusions are presented. 


2 THE SAMPLE OF SDSS BLAZARS 

The Sloan Digital Sky Survey (SDSS) is one of the most ambitious and influential surveys in the 
history of astronomy. IPlotkin et al. .' ( 2008 ) have drawn a large sample of 501 BL Lacs objects candidates 
from the combination of SDSS Data Release 5 (SDSS DR5) optica l spe ctrosco py, and the Faint Images 
of the Radio Sky at Twenty-Centimeters (FIRST) radio survey. IPlotkin et al.l d2Q10b have presented a 
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sample of 723 optically selected BL Lac candidates from the SDSS Data Release 7 (SDSS DR7) spec¬ 
troscopic database. Based on the large radio (the NRAO VLA Sky Survey, ATCA catalogue of compact 
PM N sources), ROSAT All Sky Survey (RASS), the SDSS Data Release 4 (SDSS DR4) and 2dF survey 
data. ITurriziani et ahl d2007l ) presented a Radio-Optical-X-ray catalog built at ASDC (ROXA) including 
816 objects, among which 510 are confirmed blazars. In addition. IChen et akl (l2009h have also pre¬ 
sented a sample including 118 Non-thermal jet-dominated FSRQs from SDSS Data Rel ease 3 (SDSS 
DR3), X-ray quasar sample w i th FIR ST and GB6 radio cata logues. Based on the sample of lPlotkin et al.l 
(l2008[l2010h . lTurriziani et~aP(l2007h and lChen et alJ(l2009h . we compiled a large sample of 606 blazars, 
including 292 FSRQs and 314 BL Lacs. All the objects of the sample have matches in RASS and mea¬ 
sured redshifts. In our sample, the three-band luminosities (L r , L n , and L x ) and the broad-band spectral 
indices a rn , a r x , and a ox were given by the literatrues dChen et all 12009b IPlotkin et al.L 1200811201 Ot 
iTurriziani et al.l 120071) . The luminosities , L a , and L x are the specific luminosities (per unit fre¬ 
quency) at 5GHz, 5000A, and IkeV, respectively. a ro is the two-point spectral indices between 5 GHz 
and 5000/1, a rx is the two-point spectral indices between 5 GHz and 1 keV, and a ox is the two-point 
spectral indices between 5000/1 and 1 keV. 

As discussed in section 1, BL Lacs objects can be divided into HBLs and LBL s, ba sed on the radio- 
X-ray spectral i ndex a rx between 5 GHz and 1 keV. According to literature s (iGiommi et all 1 19951: 
iMa et all l2007t iMei et all 120021: IPlotkin et all 120081: [iJrrv & Padovanil. 1 1 9951) . most BL Lacs objects 
with a rx < 0.75 are HBLs, and most BL Lacs objects with a rx > 0.75 are LBLs. Therefore, for 
investigating the relation among different blazar subcl asses, we adopt a rx = 0.75 as a rough value to 
divise HBLs and LBLs for the SDSS BL Lacs objects (IGiommi et alll~i~995l IMa et all l2007nMei et akl 
120021: lUrrv & Padovanil 1 19951) . Based on this criterion, there are 270 HBLs and 44 LBLs in our sample. 


3 DISTRIBUTIONS OF LUMINOSITY OF BLAZARS 


iFossati et al.l dl998l) studied the SEDs of a combined blazar sample, and found that the source lu¬ 
minosity's the cha racte ri stic p arameter describing the blazar continua. On the basis of the first Fermi 
samp le, Ghisellini et al.l ( 2009 ) have found BL Lacs objects are harder and less luminous than FSRQs. 
iGhisellini et al. ( 19981 ) found that HBLs are sources with the lowest intrinsic power and the weakest ex¬ 
ternal radiation field, LBLs are intrinsically more powerful than HBLs, and FSRQs represent the most 
powerful blazars. 


Thus, we computed the distributions of radio (at 5GHz), optical (at 5000/1) and X-ray (at 1 keV) 
luminosities for three subclasses of blazars. Figure 1-3 give the distribution of lumino sitices for three 
kinds of blazars, and all the luminositices are K- corrected to the source rest frame dChen et al.l 120091 : 
IPlotkin et al.l 12008112010t ITurriziani et al.l 120071) . The distributions of radio, optical and X-ray lumi¬ 
nosities are plotted in Figure 1, 2, and 3, respectively. 

From Figure 1, one can find that FSRQs have larger radio luminosities than BL Lacs objects, while 
the radio luminosities of LBLs are more powerful than that of HBLs. This suggests that the radio lumi¬ 
nosities of the three kinds of bla zars , from FSR Qs to L BLs to HBLs, are decreasing, which is consistent 
with the argument reported by IGhisellini et al.l d 19981) . In Figure 2, we can note that the optical lumi¬ 
nosities of FSRQs are larger than that of BL Lacs objects, while HBLs have similar optical luminosities 
to that of LBLs. Correspondingly, the X-ray luminosities of HBLs are systematically lower than FSRQs, 
but larger than LBLs (see Figure 3). 

The distributions presented in Figure 1, 2, and 3 show that the luminosity is an important parameter 
to distinguish FSRQs and BL Lacs objects. A tendency of luminosities from FSRQs to BL Lacs objects 
is revealed from the distributions of luminosities. The distributions of lumin osities for three kinds of 
bla zars p resented from Figure 1-3 are consistent with the results reported by IFossati et al.l d 19981) and 
iGhisellini et al.l dl998l) . On the other hand, one can note that all the distributions are continuous in 
properties between HBLs and LBLs, and as well as between FSRQs and BL La cs objects, which is 
in good agreement with the previous arguments about the continuum of blazars dFossati et al.L 1 19981 

IGhisellini et al .L IT998L IXie et all 120031: IComastri et al.L[l997tlSambruna et all 1 1 996lk 
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Fig-1 Distributions of radio luminosity at 5 GHz for three kinds of blazars of our sample. 


4 BROAD BAND SPECTRAL ENERGY DISTRIBUTION OF BLAZARS 

Searching the connection among different blazar subclasses is very significant, because it can sub¬ 
stantially promote our understanding about the fundamental nature of blazars. The relationship among 
differen t blazars has been discussed in literatures with a unified scheme and a spectral s equence for 
blazars dFossati et al.LIl998t iGhisellini et allIl998t ISambruna et allIl996t IXie et all 120031) . For inves¬ 
tigating the relationship among different subclasses of blazars, we will analyze the relationship among 
the HBLs, LBLs, and FSRQs on the basis of the broad band spectral index a ro , a rx , and a ox . 

4.1 Diagram of a rx versus a ro 

Here, we investigated the relationship between the broad band spectral indices a rx and a ro for the 
whole sample. The plot is shown in Figure 4. Figure 4 shows that there is a good correlation between 
a rx and a ro for the whole sample. A linear regression analysis equation for all sample is written as 

a rx = (0.64 ± 0.03)a ro + (0.43 ± 0.01), (1) 

with a correlation coefficient r = 0.70, and a chance probability p < 10 -4 . Moreover, we also studied 
the relationship between a rx and a ro for the FSRQs and LBLs sample. We obtained 

a rx = (0.42 ± 0.02)a ro + (0.59 ± 0.01), (2) 

with a correlation coefficient r = 0.70, and a chance probability p < 10~ 4 . The correlation analysis 
suggests that there is a linear correlation between a rx and a ro for the whole sample, and as we ll as 
for the FS RQs+LBLs samp le. This provides evidence for the unified scheme reported bv lFossati et al.l 
d!998h and IGhisellini et alldl998l) . 
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Fig. 2 Distributions of optical luminosity at 5000/1 for three kinds of blazars of our sample. 


In addition. Figure 4 shows that the majority of FSRQs and LBLs mix together, which suggests 
that they have similar spectral properties. However, Figure 4 also reveals that the distribution of HBLs 
in a rx versus a ro diagram is different from that of FSRQs and LBLs. This indicates that HBLs have 
different spectral properties from FSRQs and LBLs. The results are consistent with the reported results 
of IXie et all d2003l) . who found that HBLs and LBLs locate in different regions in the a ox — a xl plane, 
but LBLs and FSRQs occupy the same region in a,,.,. — a,, n plane. In addition, our results also agree 
with that reported bv lFan et al.l d2012l) and Lvu et all ( 201 4). 

4.2 Diagram of a rx versus a ox 

In Figure 5, a rx versus a ox is plotted for our SDSS blazar sample. We can find that the distribution 
of three kinds of blazars revealed from Figure 5 is similar to that of Figure 4. For the whole sample. 
Figure 5 shows a significant correlation between a rx and a ox , and the linear regression analysis yields 

a rx = (0.30 ± 0.01)cw + (0.36 ± 0.02), (3) 

with a correlation coefficient r = 0.62 and a chance probability p < 10 Moreover, Figure 5 shows 
that there is a weak correlation between a rx and a ox for the FSRQs and LBLs sample, and the linear 
regression analysis equation is 

a rx = (0.07 ± 0.02)a ox + (0.71 ± 0.03), (4) 

with a correlation coefficient r = 0.17 and a chance probability p = 0.0016. In Figure 5, one can note 
that the majority of FSRQs and LBLs also occupy the same region, but HBLs occupy a separate distinct 
region, which is also consistent with previous results. 
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Fig. 3 Distributions of X-ray luminosity at 1 keV for three kinds of blazars of our sample. 


4.3 Diagram of a ox versus a ro 

Based on the broad band spectral index a ox versus a ro , we investigated the relationships between 
a ox and a ro . Figure 6 plots a ox versus a ro . A linear regression analysis shows that there is a weak 
or even no correlation between a ox and a ro ( r = —0.11 and p = 0.054) for whole sample. This 
independent relation is obviously inconsistent with the foregoing correlation revealed from Figure 4 and 
Figure 5. However, the correlation is significant when considering FSRQs and LBLs sample and the the 
linear regression analysis equation is 

a ox = (0.87 ± 0.07)a ro + (1.75 ± 0.04), (5) 

where the correlation coefficient is r = —0.56 and the chance probability is p < 10~ 4 . This suggests 
that HBLs are different from FSRQs, but LBLs are similar to FSRQs. In addition. Figure 6 also shows 
that most of the FSRQs and LBLs locate the same region in a ox -a ro plot, but HBLs occupy a separate 
distinct region in a ox versus a ro plane. This is consistent with the distribution shown in Figure 4 and 
Figure 5. This supports the foregoing results: FSRQs and LBLs have similar spectral properties, but 
HBLs have distinct spectral properties. 

4.4 Summary 

As noted above, from Figure 4 and 5, there is a strong correlation between a rx and a ro , and as 
well as between a r x versus a nx for the whol e sample, which provid es some more evidence for the con¬ 
clusion reported bv lFossati et alJ ( 1 1998b and lGhisellini et all (119981) . Namely, there is a unified scheme 
for blazars. On the other hand, from Figure 4, 5, a nd 6 , one can note th at th ere are also some diffe rent 
distributions from the blazar sequence reported bv lFossati et al.l d 1998b and lOhisellini et al.l d 1998b . In 
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Fig. 4 The relationship between the broadband spectral indices a ro and a rx for the sources 
in our sample. 


the color-color diagram, HBLs and FSRQs occupy seperated regions, while the_LBLs and FSRQ s mix 
together, which is consistent with that reported i n som e literatures (e.g. IChen et all 120131 : iFan et all 
12012b iLi et all 1201(1 iLvu et all 1201 4b IXie et all 120031) . This suggests that FSRQs and LBLs have a 
similar property, but HBLs have a distinct property. 


5 DISCUSSION AND CONCLUSIONS 


Based on the Slew survey, the 1-Jy samples of BL Lacs and the 2-Jy sample of FSRQs. iFossati et al.l 
d 1998b studied the systematics of the SEDs of blazars using data from the radio to the 7 -ray band, and 
found that three different kinds of bl azars follow an almost continuous spectral sequence: from FSRQs 
through LBLs to HBLs. lOhisellini & Tavecchiol d2008l) revisited the so called ’’blazar sequence”, and 
proposed that the power of the jet and the SED of its emission are linked to the two m ain param¬ 
eters of the accretion process. This similar trend was also obtained by other authors (e.g. Xie eUtll 
12003b ISambruna et all 09961 iGhisellini et all Il998b iBottcher & Dermeil 12002b iMaraschi et all 20081) 


who fo und that similar physical processes operate in three kinds of blazars. However, Anton & Brownel 
d2005l) found that there are selection effects for the ’ ’blazars sequence”. Moreover, some authors found 
that HBLs do not follow the blazars sequence (e.g, Chen et all 1201 3b IFan et all 1201 2b iGiommi et all 
l2005blLi et akl^OlOUPadovani et alll2003blPadovanill2007l) . 


In this paper, we computed the distributions of the radio (at 5 GHz), optical (at 5000 A), and X-ray 
(at 1 keV) luminosities. The luminosities distributions reveal that it is an important parameter to dis¬ 
tinguish FSRQs and BL Lacs objects, and the distributions are continuous for three kinds of blazars. 
The luminosities of FSRQs are lager th an that of BL Lacs objects, which is in good agreement with 
the arguments reported by other authors dAbdo et all 12009b IFossati et all fl998b IGhisellini et all 1 1998b 
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Fig. 5 The relationship between the broadband spectral indices a ox and a rx for the sources 
in our sample. 


Sambruna et al.L I996I) . The distributions of rad io luminosity support the blazars sequence reported by 
Fossati et al. ( 19981) and iGhisellini et al.1 (Il998l) . However, the distributions of optical and X-ray lumi¬ 


nosities do not support the sequence. 

The broadband energy distribution shows that three kinds of blazars have different spectral proper¬ 
ties. It also shows that most FSRQs and LBLs mix t ogether in the color-color diagram (see Figure 4, 
5, and 6), which is co n sistent with previou s results dFan et all 120121: iLi et all l2010b ISambruna et all 
1 19961: IXie et all 120031: IZheng et~akl 1 20071) . This suggests that they have similar spectral properties, 
which provides some more evidence for the conclusion of unified scheme. However, the location of 
HBLs is separate with that of FSRQs and LBLs in the color-color diagram, which reveals that HBLs 
have different SEDs from FSRQs and LBLs. This suggests that the results from SDSS sample do not 
suppo rt the so called ’’blazar sequence”, which is consistent with the results reported by the other au- 


_ _ _ _ _ _ _ rep i_ 

thors (lAnton & Brownel 2005|: Fan et afll2012tlchen et akl 120131: ILi et all 201 Ct Padovani et al.L 12003b 


iPadovaniT 2007 : Zhang et al. . 12013 ). The spectral seque nce obtained b y Fossati et al. (1998) may be re¬ 

lated to the selection effects, b ecause the sample used bylFossati et al.l d 1 99sl) are classic, high flux limit 
surveys in the radio and X-ray (Anton & Browne. 120051) . Our sample used in the paper is a large sample 
including 606 blazars, which would result in a unbiased view of blazar spectral properties. Moreover, 
Figure 7 gives the relations between the redshift and spectral indices. Figure 7 shows that the spectral 
indices is independent of redshift, which suggests that the selection effects of our sample are weak. 


IGhisellini et al.l dl998l) suggested the level of cooling is different for different subclasses of blazars. 
FSRQs suffer stronger cooling, and synchrotron emission peaks at much lower frequency. However, 
the cooling is less important for HBLs, and the energetic particles can produce synchrotron and inverse 
Compton (IC) emission up to high frequency. The level of cooling of FSRQs stronger than the one of 
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Fig. 6 The relationship between the broadband spectral indices a ro and a ox for the sources 
in our sample. 


HBLs may be due to the external radiation field dGhisellini et al.Lfl998l) . lGeorganor)oulos et al.l (1200ll) 
suggested that the radiating jet plasma in weak sources is outside the broad line scattering region (BLR), 
while it is within in the power source. This imp lies that the location of emitting region between HBLs 
and FSRQs might be very different dCostamantel l2009t) . The jet energy of FSRQs would dis sipate 
withi n the BLR, leading that the high energy electrons in the jet will suffer greater cooling dChen & Bail 
1201 li t. Ghisellini et al.l ( 2010 ) suggested that the 7 -ray emission from FSRQs is likely from the Compton 
scattering of an external radiation source, while for HBLs SSC is able to provid e a g ood fit to the 7 -ray 
emission. In addition, based on the physical properties of relativistic iets. lYan et al.l d2014l) found that 
the one-zone SSC model can successfully fit the SEDs of HBLs, but fails to explain the SEDs of LBLs. 
Moreover, they also suggest that the ratios of the Compton to the synchrotron peak energy fl uxes o f 
LBLs are greater than those of HBLs and IBLs, and then LBLs are Compton dominated dYan et all 
120141) . This suggests that there is an external radiation field for LBLs. Therefore, the levels of cooling of 
FSRQs and LBLs is stronger than HB Ls, w hich lead that the synchrotron emission peaks of FSRQs and 
LBLs is lower than ones of HBLs. lAbdo et al.l d2Q10t) found FSRQs and LBL s are the low synchrotron 
peaked blazars, while HBLs are high synchrotron peaked blazars. iFan et alJ ( 2012}) suggest that if the 
synchrotron peak frequency moves to the lower frequency, then the IC peak frequency may also move 
to the lower frequency. Thus, the X-ray of LBLs and FSRQs are from the combination of synchrotron 
emission and the IC emissi on, while the X-ray of HBLs are from the synchrotron emission of very high 
energy electrons dAbdo et all 120101 : iFan et al.l 120121) . In addition, the different SEDs between HBLs, 
FSRQs, and LBLs may be related to the different intrinsical environments around the blazar’s nucleus. 
The intrinsical environments of FSRQs and HBLs hav e a c lear, physics difference: the environment 
of HBLs is ’’cleaner” than that of FSRQs ( Costamante L 20091) . The central regions of FSRQs are rich 
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Fig. 7 Relations between redshift and spectral indices. 


in gas and dustj which would lead to a high accretion rate onto the central supermassive black hole 
dBottcher & Dermerll2002l) . Moreover, the material would efficiently reprocess and scatter the accretion 
disk radiation. This would lead to the observed strong optic_al emissio n lines in the BLR and to a high 
energy density of the external soft-photon field in the jet dBottcher & DermeS l2003) . 

Although HBLs have different SEDs from FSRQs and LBLs, the significant correlation revealed 
from Figure 4 and 5 suggests that there is a unified sche me for whole s ample , which is consistent 


with the previous conclusion reported by other autho rs ( Comastri et al. . 1997 : Fossati et all Il998b 


iGhisellini et all Il998t iLi et all 1201 (A ISambruna et all 1 19961 : Xie et alf 2001 , 20031) . This hints that 
there is a similar physical processes operating in all objects. In the case of the blazar-type sources where 
the emission is usually associated with a stream of relativistic jet, the overall spectrum is determined 
by the energy spectrum o f the electrons as well as by the variation of the physics quantities along the 
jet dBegelman et all [1984 1. HBLs, LBLs, and FSRQs have a significant correlation in the color-color 
diagram (see Figure 4 and 5), which implies that similar physical processes operate in all objects under 
a range of intrinsic physics conditions or beaming parameter. On the other hand, the difference among 
three subclasses of blazars, revealed from color-color diagram (see Figure 4, 5, and 6), should be at¬ 
tributed to the different level of cooling and the intrinsical different environments around the blazars 
nucleus for different subclasses blazars, which lead to different optical and X-ray spectra for different 
kinds of blazars. 
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